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(54) POROUS HONEYCOMB STRUCTURE 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a porous honeycomb structure which can effectively 
achieve an improvement in the efficiency of catching and storing soot or the like, the reduction 
of pressure drop, an improvement in the cleaning performance by the effective utilization of a 
catalyst and prolonging of the time for catching and storing the soot or the like and can 
eventually improve the elution threshold and isotatic strength during the regeneration of a filter. 
SOLUTION: The porous honeycomb structure which is provided with the partitions of porous 
ceramics consisting essentially of cordierite. having 55 to 75% of porosities and 1 5 to 35 fxm of 
mean pore diameter and having a pore distribution expressed by Lr>0.3xP/1 00+0.91 (1) is 
provided. In the expression, Lr signifies a mean ratio of development lengths and P signifies the 
porosities obtained from a total pore volume when the total pore volume is measured by a 
mercury pressed into type porosimeter and the the true specific gravity of the cordierite is 
determined as 2.52 g/cc. 
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* NOTICES * 

JPO cuid NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This docxunent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is a porosity honeycomb structure object equipped with two or more septa which use cordierite as 
a principal component and consist of porous ceramics with a% [ of porosity ] of 55 - 75, and an 
average pore diameter of 15-35 micrometers. 

The porosity honeycomb structure object with which pore of this septum is characterized by having 
the pore distribution shown in the following conditional expression (1). 
[Equation 1] 

Lr>0. 3XP/100 + 0. 91 (1) 



"Lr means the average length-of-developed-blank ratio called for with the following formula (2) 
among the above-mentioned conditional expression (1). moreover, when P measures the total pore 
volume by the mercury pressure close type porosimeter and carries out true specific gravity of 
cordierite in 2.52g/cc, it means the porosity called for fi-om the total pore volume concerned. ** 
[Equation 2] 

Lr = Lo/4 (2) 



"Lo means the average length of developed blank (average of the die length which included the fi-ont 
face of the pore which carried out opening in the septum front face) for which carried out 4mm 
(straight-line die length which disregarded the existence of pore which carried out opening to septum 
front face) sensing pin, and it asked along the septum front face about ten places of the arbitration on 
the front face of a septum among the above-mentioned formula (2) using a surface roughness 
measurement machine, and Lr means an average length-of-developed-blank ratio." 
[Claim 2] 

The porosity honeycomb structure object according to claim 1 with which the pore of said septimi 
has the fault pore distribution shown in the following conditional expression (3) in the septum 
thickness direction. 
[Equation 3] 

X<-3 3XP/ 100 + 28 (3) 



"X is the average of the primary component magnitude spectrum (F) called for from the following 
formula (4) and (5), and a secondary component magnitude spectrum (S) among the above- 
mentioned conditional expression (3). Moreover, when P measures the total pore volume by the 
mercury pressure close type porosimeter and carries out true specific gravity of cordierite in 
2.52g/cc, it means the porosity called for from the total pore volume concemed. " 
[Equation 4] 
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"F expresses the primary component magnitude spectrum at the time of being referred to as k= 1 in 
the following transformation (6) among the above-mentioned formula (4). Moreover, XSRe (1) and 
XSIm (1) show the real part and imaginary part at the time of being referred to as k= 1 in the 
following transformation (6), respectively. " 
[Equation 5] 



S = VXsR.(2)'+Xs,.(2)^ (5) 



"S expresses the secondary component magnitude spectnim at the time of being referred to as k= 2 in 
the following transformation (6) among the above-mentioned formula (5). Moreover, XSRe (2) and 
XSIm (2) show the real part and imaginary part at the time of being referred to as k= 2 in the 
following transformation (6), respectively. " 
[Equation 6] 

^ Ink . . 2jck 



Xs (k) = 2; x(n) 



n=0 



COS 



256 



•n-jsin 



256 



n 



(6) 



"Among the above-mentioned transformation (6), XS (k) expresses discrete Fourier transform and k 
expresses a degree. Moreover, n is the integer of 0-255 and expresses the division location at the 
time of dividing a septum cross section into 256 in order in the thickness direction from the septum 
outermost surface section (n= 0). Moreover, X (n) expresses the rate of surface ratio which a pore 
part occupies in the septum cross-section field to division location n-n +1. " 
[Claim 3] 

The porosity honeycomb structure object according to claim 1 or 2 said whose septum is the 
thickness of 350 micrometers or less. 
[Claim 4] 

A porosity honeycomb structure object given in any 1 term of claims 1-3 whose coefficients of 
thermal expansion in 40-800 degrees C are less than [ 1 .OxlO-6/degree C ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a porosity honeycomb structure object and its 
manufacture approach. By controlling pore distribution of a septum, in more detail Protraction of 
uptake time amount. Can attain effectively the improvement in collection efficiency, and reduction 
of pressure loss, as a result [ in which the prevention of an erosion and the improvement in AISO 
static reinforcement at the time of filter playback are possible ] While being able to attain effectively 
improvement in the purification engine performance, and reduction of pressure loss in the filter for 
emission gas purification, and a list, it is related with the porosity honeycomb structure object which 
makes the catalyst support which is excellent in AISO static reinforcement, and can be applied. 
[0002] 

[Description of the Prior Art] A close-up of the effect of the environment on car motor, the 
particulate matter especially discharged from a diesel power plant etc., or NOx is taken greatly 
recently, and use of a porosity honeycomb structure object is variously considered as an important 
means to remove such harmfiil matter. 

[0003] For example, in the honeycomb structure object which has two or more through tubes divided 
by the porous septum, uptake and the honeycomb filter to remove are developed in the particulate 
matter in exhaust gas by making exhaust gas flow into each through tube which makes the structure 
which ******(ed) in a mutually different location in respect of the both ends which a through tube 
punctures, and carries out opening to the end face of 1 , and passing the septum of the honeycomb 
structure inside of the body compulsorily. Moreover, development is fiirthered also for the catalyst 
object of the honeycomb structure which made the catalyst which decomposes all septa as a new 
attempt which raises the purification engine performance, and decomposes HC and NOx as a porous 
body of high porosity support by increasing the amount of catalyst support. 
[0004] By the way, if it is in the porosity honeycomb structure object concerned, naturally for the 
application as a filter, high collection efficiency can be searched for. Moreover, if the soot more than 
fixed accumulates on the pore which carries out opening to a septum fi-ont face, since pressure loss 
increases rapidly, the playback process which it bums [ process ] at an elevated temperature and 
makes a soot usually burned down after fixed time amoimt use will be performed, but since 
degradation of a porosity honeycomb structure object will be promoted if this playback process is 
performed by high frequency, lengthening uptake time amount and reducing the count of a playback 
process is called for. 

[0005] Furthermore, since a porosity honeycomb structiu-e object is extremely put to elevated- 
temperature-ization at the time of filter playback, in order to prevent the erosion of the septum by the 
filter playback concerned for the application as a filter, it is desirable to have the heat capacity more 
than fixed about the whole filter, and in case a soot is burned and the filter concerned is reproduced, 
it is desired for the maximum amount of soots (the amount of soot marginal playbacks) which does 
not cause the erosion of a septxmi to be large. 

[0006] On the other hand, for the application as catalyst support, in order to raise the emission-gas- 
purification engine performance more in recent years, it is requested that the amount of catalyst 
support should be increased and the attempt which supports a catalyst on the honeycomb structure 
object formed into high porosity is performed. 
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[0007] Moreover, also in which application, if it is in the porosity honeycomb structure object with 
which the request of low-fuel-consumption-izing and a high increase in power is installed in 
combustion engines, such as a strong diesel power plant, reduction-ization of pressure loss is called 
for. Furthermore, since a porosity honeycomb structure object is installed near the engine which 
receives a big vibration continuously, it is necessary to grasp it firmly in metal casing, and also in 
which application, high AISO static reinforcement is required about the whole honeycomb structure 
object again. 

[0008] The honeycomb structure object which controlled pore distribution of a septum in various 
range is indicated in order to accept such a request conventionally. 

[0009] For example, the honeycomb stmcture object which controlled the specific surface area 
(Mm2/g) of the pore which carries out opening to the patent reference 1 on a septum front face, and 
the surface roughness (Nmmn) in the filter front face to 1000M+85N>=530 is indicated. 
[0010] However, this honeycomb structure object is manufactured using the ceramic raw material 
which controlled the particle size of ceramic raw materials, such as a silica and talc, and porosity 
was about 60% at the maximum (patent reference 1). 

[001 1] Moreover, this honeycomb structure object was not what does not take into consideration at 
all and may fully satisfy requests, such as protraction of uptake time amoimt, improvement in 
collection efficiency, improvement in the purification engine performance, and reduction of pressure 
loss, about distribution of the pore in the interior of septa other than the ratio of the pore which 
carries out opening to the porosity and septum front face of the whole septum. 

[0012] On the other hand, the cordierite honeycomb structure object (patent reference 2) which made 
the number of 5-40-'micrometer stomata five to 40 times for the pore on the front face of a septum to 
the 40- 1 00-micrometer osculum using the raw material which added an organic blowing agent and 
carbon as an ostomy agent at the cordierite-ized raw material is proposed. 

[0013] However, it was not what also takes this honeycomb structure object into consideration in any 
way about the ratio of the pore which carries out opening to the septum front face to the porosity of 
the whole septum. Moreover, with this honeycomb structure object, it was manufactured as ostomy 
material using the organic blowing agent which is a dense particle and is hoUow-ized with heating at 
first. For this reason, there are few organic blowing agents which carry out opening to a septum front 
face immediately after extrusion molding, and when a binder gels with heat by a subsequent 
desiccation process etc. and the Plastic solid hardened, as for the present condition, there was little 
pore which it will not result by the time even the thing 1 00 degrees C or less to which it foams at low 
temperature comparatively expands so greatly that a septum front face is broken through, but carries 
out opening to a septum front face. Consequently, it was not what has a bias in the pore distribution 
in the thickness direction of a septum, and may fully be satisfied with this honeycomb structure 
object of requests, such as improvement in collection efficiency, protraction of uptake time amount, 
and reduction of pressure loss. Moreover, it hurt very much according to the bias of this pore 
distribution, and purification engine performance in which the rate of a deployment which actually 
contributes to a purification reaction was small, and sufficient was not obtained. Furthermore, that 
such a problem should be solved, when further high porosity-ization of the whole septum was 
attained, there was a problem of producing the erosion of the local septum at the time of the filter 
playback by a fall and heat-capacity fall of AISO static reinforcement. 

[0014] moreover, also with the honeycomb structure object manufactured using the ostomy agent of 
non-foaming systems, such as PMMA and PET Like the above, there is little present condition and 
the pore which carries out opening to a septum front face is not what may fully satisfy requests, such 
as improvement in collection efficiency, protraction of uptake time amount, improvement in the 
purification engine performance, and reduction of pressure loss, effectively. When further high 
porosity-ization of the whole septum was attained, there was a problem of producing the erosion of 
the local septum at the time of the filter playback by a fall and heat-capacity fall of AISO static 
reinforcement. 
[0015] 

[Patent reference 1 ] 

The patent No. 2726616 official report 
[Patent reference 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 7/5/2006 



JP,2004-000901,A [DETAILED DESCRIPTION] 



Pages of 13 



JP,9-77573,A 
[0016] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the porosity honeycomb 
structure object which can be made in view of an above-mentioned problem, and can attain 
effectively improvement in collection efficiency, such as a soot, improvement in the purification 
engine performance by deployment of a catalyst, reduction of pressure loss, and protraction of 
uptake time amoimt, as a result can improve the erosion limitation and AISO static reinforcement at 
the time of filter playback. 
[0017] 

[Means for Solving the Problem] When this invention person manufactures a honeycomb structure 
object using the plastic matter which added foaming resin [ finishing / foaming ] as a result of 
inquiring wholeheartedly in order to solve an above-mentioned technical problem, he is high 
porosity. And much pores which carry out opening were formed in the septum front face, the 
honeycomb structure object of pore distribution with which a septum length-of-developed-blank 
ratio becomes beyond a specific value to the whole porosity was acquired, according to the 
honeycomb structure object concerned, it resulted in the knowledge that the conventional technical 
problem mentioned above can be solved, and this invention was completed. 

[0018] namely, a honeycomb structure object equipped with two or more septa which according to 
this invention use cordierite as a principal component and consist of porous ceramics with a% [ of 
porosity ] of 55 - 75, and an average pore diameter of 15-35 micrometers ~ it is — the pore of the 
septum concerned ~ the following conditional expression (1) ~ (— it may only be hereafter called 
"conditional expression (1)") ~ the porosity honeycomb structure object characterized by having the 
shown pore distribution is offered. 
[0019] 
[Equation 7] 
Lr>0.3xP/ 100+0.91 (1) 

[0020] "~ Lr means the average length-of-developed-blank ratio called for by the following formula 
(2) and (it only being hereafter called "formula (2)") among the above-mentioned conditional 
expression (1). Moreover, when P measures the total pore volume by the mercury pressure close type 
porosimeter and carries out true specific gravity of cordierite in 2.52g/cc, it means the porosity called 
for from the total pore volume concerned. " 
[0021] 
[Equation 8] 
Lr=Lo/4 (2) 

[0022] "Lo means the average length of developed blank (average of the die length which included 
the front face of the pore which carried out opening in the septum front face) for which carried out 
4mm (straight-line die length which disregarded the existence of pore which carried out opening to 
septum front face) sensing pin, and it asked along the septum front face about ten places of the 
arbitration on the front face of a septum among the above-mentioned formula (2) using a surface 
roughness measurement machine, and Lr means an average length-of-developed-blank ratio." 
[0023] moreover, this invention — setting — fiirther ~ the pore of the septum concemed ~ the septum 
thickness direction — the following conditional expression (3) — (— it may only be hereafter called 
"conditional expression (3)") — what has the shown fault pore distribution is desirable, 
[0024] 
[Equation 9] 
X<-33xP/ 100+28 (3) 

[0025] "— X is the average of the primary component magnitude spectrum (F) called for from the 
following formula (4) and (5), and (it being hereafter called "formula (4)" and "formula (5)", 
respectively), and a secondary component magnitude spectrum (S) among the above-mentioned 
conditional expression (3). Moreover, P means the porosity called for like the case of said 
conditional expression (1). " 
[0026] 

[Equation 10] 
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F= VXsR.(1)'+Xs,„(1)' (4) 



[0027] "F expresses the primary component magnitude spectrum at the time of being referred to as 
k= 1 in the following transformation (6) among the above-mentioned formula (4). Moreover, XSRe 
(1) and XSIm (1) show the real part and imaginary part at the time of being referred to as k= 1 in the 
following transformation (6), respectively. " 
[0028] 

[Equation 11] 

S = VXsR.(2)^+Xs,.(2)2 (5) 



[0029] "S expresses the secondary component magnitude spectrum at the time of being referred to as 
k= 2 in the following transformation (6) among the above-mentioned formula (5). Moreover, XSRe 
(2) and XSIm (2) show the real part and imaginary part at the time of being referred to as k= 2 in the 
following transformation (6), respectively. " 
[0030] 

[Equation 12] 

X3(k) = |x(n)rcos||.n-jsin||.n) (6) 



[0031] "Among the above-mentioned transformation (6), XS (k) expresses discrete Fourier transform 
and k expresses a degree. Moreover, n is the integer of 0-255 and expresses the division location at 
the time of dividing a septum cross section into 256 in order in the thickness direction from the 
septum outermost surface section (n= 0). Moreover, X (n) expresses the rate of surface ratio which a 
pore part occupies in the septum cross-section field to division location n-n +1 . " 
[0032] In this invention, it is desirable to set thickness of a septum to 350 micrometers or less. 
Moreover, the coefficient of thermal expansion in 40-800 degrees C can be made into less than 
[ 1 .OxlO-6/degree C ] about the whole honeycomb structure object. 
[0033] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
concretely. 

[0034] The porosity honeycomb structure object of this invention uses cordierite as a principal 
component, has the pore of specific porosity and an average pore diameter, and has the porosity 
distribution with which the length-of-deVeloped-blank ratio and porosity on each front face of a 
septimi fill specific conditional expression further. Hereafter, it explains concretely. 
[0035] In this invention, any, such as orientation, non-orientation, alpha crystalline substance, and 
beta crystalline substance, are sufficient as the principal component slack cordierite of a septum. 
Moreover, you may be independent one sort or the thing contained two or more sorts as components 
other than cordierite about a muUite, zircon, aluminiun titanate, clay bond silicon carbide, a zirconia, 
a spinel, an indialite, Safi Lynn, corundum, or a titania. 

[0036] Moreover, in this invention, the septum of a honeycomb structure object consists of high 
porosity ceramics of 65 - 75% of porosity more preferably 55 - 75% of porosity. 
[0037] Since the transparency resistance to exhaust gas [ in / that porosity is less than 55% / a 
septum ] is too strong, even if it controls pore distribution to mention later, it becomes difficult to 
reduce pressure loss to extent which is convenient practically. Moreover, it also becomes difficult to 
obtain desired catalyst ****** On the other hand, if porosity exceeds 75%, AISO static 
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reinforcement will become low and it will become easy to produce breakage in the case of grasping 
to a case. 

[0038] Moreover, in this invention, the pore which exists in the septum of these porous ceramics is a 
thing with an average pore diameter of 15-35 micrometers. 

[0039] Although collection efficiency becomes it high that an average pore diameter is less than 15 
micrometers, initial pressure loss becomes large. On the other hand, if an average pore diameter 
exceeds 35 micrometers, even if it controls pore distribution like the after-mentioned, it will become 
difficult to secure the collection efficiency demanded practically. Moreover, it is easy to deposit a 
soot on the interior of a septum, in case it is regeneration, a soot is cinder-easy and accumulates in 
the interior of a septum, and even if it is after regeneration, a soot deposition pressure loss may not 
become low. 

[0040] The honeycomb structure object of this invention has further the pore distribution from which 
the length-of-developed-blank ratio on each fi"ont face of a septum becomes beyond a specific 
numeric value to the porosity of the whole septum, and the pore distribution with which the 
conditions of said conditional expression (1) are specifically filled. 

[0041] Thereby, among [ all ] pore, since the useful soot deposition permission volume becomes 
large substantially, collection efficiency can be improved effectively and uptake time amount can be 
lengthened. Moreover, since the septum fi*ont face to the porosity of the whole septum has many 
rates of the pore which carries out opening, pressure loss can be reduced effectively or the 
purification engine performance can be effectively improved according to increase of the amoimt of 
catalyst support, or the supported increase of the rate of a deployment of a catalyst. Moreover, even 
if it makes the porosity of the whole septum low to some extent so that clearly firom the above thing, 
it is possible about collection efficiency, uptake time amount, the purification engine performance, 
and pressure loss to acquire sufficient property, as a result AISO static reinforcement and the amoimt 
of soot marginal playbacks can be increased. 

[0042] the septum in the porosity honeycomb structure object of this invention have still more 
desirable fault pore distribution of the thickness direction at the point what have the pore distribution 
show in said conditional expression (3) can raise synthetically fimlher many properties for which the 
honeycomb structure object of the septxmi erosion, the AISO static reinforcement, the collection 
efficiency, the purification engine performance, pressure loss, and uptake time amoimt at the time of 
filter playback be ask. 

[0043] That is, the honeycomb structure object which fulfills the conditions of said conditional 
expression (3) is distributed over homogeneity, without the pore in which fluctuation of fault 
porosity distribution is small and a septxmi exists being unevenly distributed in the interior of a 
septum, therefore a soot hardly deposits it on the interior of a septimi, but since there are also few 
amounts of soots which remain after filter playback, it can make a soot deposition pressure loss still 
smaller. Moreover, improvement in collection efficiency, protraction of uptake time amount, and 
reduction of pressure loss can be attained more with a high level, satisfying these properties, in order 
that the honeycomb structure object which fiilfiUs the conditions of said conditional expression (3) 
may cause neither the fall of AISO static reinforcement, nor the fall of the amount of soot marginal 
playbacks by reduction in heat capacity locally in each part of a septimi. The higher purification 
engine performance can be attained satisfying AISO static reinforcement similarly, since the amount 
of catalyst support and the supported rate of a deployment of a catalyst are increased fiirther. 
[0044] Here, the fault porosity distribution in the septum thickness direction shown in said 
transformation (6) can be measured with a scanning electron microscope (SEM). First, the septum 
cross section of a honeycomb structure object is observed by one 100 times the scale factor of this, 
and the image data is specifically binary—ization-processed with image-analysis software, and let the 
black section as a pore part and let the white section be a honeycomb base material part. And as 
shown in drawing 1 , it computes and asks for the ratio of the area in which a cross section is divided 
into 256 in the septum thickness direction, and a pore part occupies it for each [ which was divided ] 
tomographic-layer field of every in the septum die-length direction by width of face of 1mm. The 
result of having carried out the Fourier transform of the fault porosity distribution X (n) which shows 
an example of the fault porosity distribution X (n) for which carried out in this way and drawing 2 
was asked to drawing 3 at drawing 2 by each series is shown. 
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[0045] What is necessary is for there to be especially no limit about points other than [, such as 
septum thickness of a honeycomb structure object, a eel configuration, and a eel pitch, ] the various 
conditions of the pore which a septum has, and just to consider as a suitable design in this invention, 
according to an appUcation etc. But in order to give a desired filter function, it is desirable to 
consider as the structure which ******(ed) two or more through tubes which carry out opening to an 
emission close side edge side and an exhaust gas discharge side edge side in a location which is 
mutually different in respect of both ends. 

[0046] Moreover, a catalyst can be supported to the septimi of the porosity of a honeycomb structure 
object, and it can consider as a catalyst object. When using as catalyst support, as for the thickness of 
6 - 1500 eel / inch 2 (0.9 - 233 eel / cm2), and a septum, it is [ a eel consistency ] desirable to 
consider as the range of 50-2000 micrometers (about two to 79 mil). Moreover, the shaft-orientations 
(exhaust gas flow direction) die length in the case of using as catalyst support is usually 100-250mm 
preferably 60-300mm. 

[0047] Moreover, an adsorption layer may be prepared in catalyst support and the alimiina which has 
high specific surface area, and the thing which uses a zeolite as a principal component are usually 
suitably used for it. Although any of a natural article and synthetic compounds are sufficient as a 
zeolite and especially a class is not limited, it is thermal resistance, endurance, and a hydrophobic 
point, and 40 or more things are suitably used for a Si/alimiinum ratio. Specifically, ZSM-5, USY, 
beta-zeolite, Silicalite, metallosihcate, etc. can use it suitably. 

[0048] Moreover, a honeycomb structure object may be made to support a catalyst component 
directly, and an adsorption layer may be made to support it. 

[0049] In this invention, since the reduction in porosity is also possible to some extent as uniform 
pore distribution was had and mentioned above about the whole septum, even if it makes a septum 
thinner, the erosion of a septum can be prevented, and desired AISO static reinforcement can be 
secured. Therefore, pressure loss can use septum thickness as a porosity honeycomb structure object 
with the high rate of a catalyst deployment smaller by being referred to as 350 micrometers or less. 
[0050] Moreover, the coefficient of thermal expansion in 40-800 degrees C can make the 
honeycomb structure object of this invention less than [ l.OxlO-6/degree C ] by using the foaming 
resin [ finishing / foaming ] which does not check a cordierite-ized reaction as a means to form the 
pore near a septum front face, and it can raise the thermal shock resistance at the time of elevated- 
temperature use. 

[0051] In this invention, the method of manufacturing the foaming resin [ finishing / foaming ] of an 
acrylic microcapsule etc. as an ostomy agent in a cordierite-ized raw material as an approach of 
considering as the pore distribution mentioned above using the plastic matter added and kneaded is 
desirable. 

[0052] If the plastic matter which added foaming resin [ finishing / foaming in the air ] fi-om the 
beginning is used, since the foaming resin [ finishing / foaming ] released from thmst immediately 
after extrusion molding of the plastic matter concerned will expand within a septum, what exists near 
the septum front face will be protmded from a septum front face, and will expand, and much pores 
which the outer wall finally explodes and carry out opening to a septum front face will be formed. 
Moreover, in the condition before desiccation, since it is in the same condition when much pores are 
already formed, even if a honeycomb Plastic solid hardens by gelation of a binder at a subsequent 
desiccation process etc., the number of the pores which carry out opening to a septum front face does 
not decrease by it. 

[0053] But in this invention, particle size can be controlled about ceramic raw materials, such as talc 
and a silica, and the approach of controlling the porosity and average pore diameter of a filter which 
are obtained can also be combined. However, since considering as desired pore distribution becomes 
difficult even if it uses foaming resin [ finishing / foaming ] together when the particle size to be 
used is too large, if it is talc and is a thing with a particle size of 50 micrometers or less and a silica, 
it is desirable to use a thing with a particle size of 100 micrometers or less. 
[0054] Moreover, it may set to this invention and other ingredients, such as carbon, wheat flour, 
starch, phenol resin, a polymethyl methacrylate, polyethylene, or polyethylene terephthalate, may be 
made to contain as an ostomy agent. Since it bxims in a different temperature region from the 
temperature region which a binder and foaming resin carry out oxidative degradation of the carbon. 
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such as graphite, especially, and causes generation of heat, it is desirable at the point of being hard to 
generate a baking piece. 

[0055] Moreover, when using foaming resin [ finishing / foaming ] independently as an ostomy 
agent, it is desirable to carry out 0.5-5 mass section content of the foaming resin [ finishing / 
foaming / to the cordierite-ized raw material 100 mass section ], and it is more desirable to carry out 
1-3.5 mass section content. 

[0056] The pressure loss of the honeycomb structure object with which porosity can become that the 
content of foaming resin [ finishing / foaming ] is imder the 0.5 mass section with less than 55% 
becomes large. On the other hand, if the content of foaming resin [ finishing / foaming ] exceeds 5 
mass sections, porosity becomes larger than 75%, and the AISO static reinforcement and the heat 
capacity of a honeycomb structure object which are obtained will fall, and it will become intolerable 
at practical use. 

[0057] Furthermore, when using together carbon, such as graphite, and foaming resin [ finishing / 

foaming ], it is more desirable to carry out 1-3 weight section content of the foaming resin 

[ finishing / 5 - 15 weight section and foaming to carbon / it is desirable to carry out 0.5-3 weight 

section content of the foaming resin / finishing / 5 - 25 weight section and foaming to carbon /, and ] 

firom the same point to the cordierite-ized raw material 100 weight section. 

[0058] In this invention, it is usually desirable as other additives to make dispersants, such as 

binders, such as hydroxypropyl methylcellulose, methyl cellulose, hydroxyethyl cellulose, carboxyl 

methyl cellulose, or polyvinyl alcohol, or ethylene glycol, a dextrin, fatty-acid soap, and polyalcohol, 

etc. contain. In addition, in this invention, even if a Plastic solid hardens by gelation of the binder in 

a desiccation process, it is as having mentioned above that the bias of pore distribution does not 

arise. 

[0059] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited to these examples at all. In addition, the approach shown below about the honeycomb 
structure object acquired in each example and each example of a comparison estimated. 
[0060] 

1 . Evaluation Approach 

(1) The average aperture of pore 

It measured by the mercury pressure close type porosimeter by the microphone ROMERI tex 

company. 

[0061] 

(2) Porosity 

The total pore volimie was meeisured by the mercury pressure close type porosimeter by the 
microphone ROMERI tex company, true specific gravity of cordierite was carried out in 2.52g/cc, 
and porosity was calculated firom the total pore volume concerned. 
[0062] 

(3) Average length-of-developed-blank ratio 

On ten septum fi*ont faces chosen as arbitration using the FTS-S4C mold surface roughness 
measurement machine made from Taylor HOBUSON The sensing-pin tip of 2micromR was 
contacted 4nmi along the septum fi*ont face by the straight-line die length on the fi-ont face of a 
septum (die length which disregarded the existence of pore which carried out opening), and the 
length of developed blank (die length in consideration of the inside of the pore which carried out 
opening) corresponding to the straight-line die length concemed was measured. Subsequently, the 
average (Lo) of the length of developed blank in ten septum fi-ont faces was calculated, and this 
average length of developed blank (Lo) was **(ed) by 4 of straight-line die length, and it asked for 
the average length-of-developed-blank ratio (Lr). Moreover, it **(ed) and asked for the average 
length-of-developed-blank ratio per unit porosity with the porosity of the whole septum which asked 
for this average length-of-developed-blank ratio by the approach mentioned above. 
[0063] 

(4) Homogeneity of fault porosity (average of a primary component magnitude spectrum (S) and a 
secondary component magnitude spectrum (F) (X)) 

As shown in drawing 1 , the septum cross section of a honeycomb structure object was photoed by 
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SEM in 1mm in the septum die-length direction, the image data was binary— ization-processed with 
image-analysis software, the black section was used as the pore part and the white section was used 
as the honeycomb base material part. Then, the 300-micrometer septum was divided in the thickness 
direction 256, and the rate of surface ratio of the pore part in each divided field (n-n +1) was 
computed sequentially firom the septum fi-ont face, as shown in drawing 2 . subsequently, change of 
the rate of surface ratio of the pore part in the septum thickness direction — a Fourier analysis — 
carrying out ~ fi-equency (n) = — it asked for each wave amplitude spectrum as a wave of 1 and 2, 
and considered as the primary component magnitude spectrum (S) and the secondary component 
magnitude spectrum (F), respectively. Finally, the average (X) of these numeric values was 
calculated and the homogeneity of fault porosity was evaluated. 
[0064] 

(5) Collection efficiency 

The honeycomb structure object acquired in each example and the example of a comparison was 
made to carry out fixed time amount (2 minutes) passage of the exhaust gas made to generate a soot 
with a soot generator, uptake of the soot contained in after [ filtering ] exhaust gas was carried out 
through the filter paper, and the weight (Wl) of a soot was measured. Moreover, uptake of the 
exhaust gas made to generate the same time amoimt and a soot was carried out through the filter 
paper, without passing a filter, and the weight (W2) of a soot was measured. Subsequently, it 
substituted for the formula (7) showing each obtained weight (Wl) (W2) below, and collection 
efficiency was searched for. 
[0065] 

[Equation 13] 
(W2-Wl)/(W2)xl00 (7) 
[0066] 

(6) Soot uptake pressure loss 

First, the pressure welding of the bore phi 130mm ring is carried out, the soot which made it generate 
with a soot generator was flowed within the limits of phil30mm of a honeycomb structure object 
through this ring, and the both-ends side of the honeycomb structure object acquired in each example 
and the example of a comparison was made to carry out uptake of the lOg soot. Subsequently, after 
the honeycomb structure object had carried out uptake of the soot, the differential pressure before 
and behind a sink and a filter was measured for the air of 2.27Nm3/min, and the pressure loss in the 
condition of having carried out uptake of the soot was evaluated. 
[0067] 

(7) Emission-gas-purification effectiveness 

Canning of the catalyst object which supported the catalyst on the honeycomb structure object 
acquired in each example and the example of a comparison was carried out to the metal case, and the 
purification effectiveness of HC was evaluated using the 51. diesel power plant. HC concentration B- 
2 in the HC concentration Bl in a sink and the exhaust gas before introducing into a catalyst object 
and the exhaust gas after catalyst object passage was measured for the exhaust gas firom an engine on 
the catalyst object of honeycomb structure, and emission-gas-purification effectiveness was searched 
for by lOOx (Bl-B-2) / formula of Bl. 
[0068] 

2. It is as a result of Evaluation to Example and Example of Comparison, and List. 
(Example 1) 

Talc [ of the mean particle diameter shown in Table 1 and particle size distribution ] B (mean 
particle diameter: 45 micrometers), kaolin (10 micrometers), alumina (mean particle diameter: 5 
micrometers), aluminum-hydroxide (mean particle diameter: 3 micrometers), and fiised silica B 
(mean particle diameter: 40 micrometers) was mixed at a rate of talc B40 mass %, kaolin 20 mass %, 
alumina 14 mass %, aluminum-hydroxide 16 mass %, and fiised silica BIO mass %, as shown in 
Table 2, and the cordierite-ized raw material was prepared. 

[0069] Subsequently, as shown in Table 2, to this cordierite-ized raw material 1 00 mass section, 2 
mass sections, the hydroxypropyl-methylcellulose 4 mass section, the lauric-acid potash soap 0.5 
mass section, and the water 30 mass section were supplied and kneaded, the foaming resin 
[ finishing / foaming ] which consists of an acrylonitrile-methyl methacrylate copolymer was made 
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into plasticity, and the cylinder-like plastic matter was fabricated with the vacuum kneading 
machine, and this reversible raw material was fed into the extrusion-molding machine, and was 
fabricated in the shape of a honeycomb. 

[0070] Subsequently, the bone dry of the acquired Plastic solid was carried out by hot air drying after 

dielectric drying, and the both-ends side was cut in the predetermined dimension. 

[0071] Subsequently, the through tube ******(ed) alternately the through tube in the desiccation 

object of the shape of this honeycomb in respect of the both ends which carry out opening by the 

slurry which consists of a cordierite-ized raw material of the same presentation. 

[0072] Finally, it calcinated and 1420 degrees C (honeycomb filter) of honeycomb structure objects 

of size:phil44 mmxL152mm, septum thickness:300micrometer, and number of cels:300 eel / inch2 

were acquired for 4 hours. 

[0073] 

(Examples 2-10 and examples 1-8 of a comparison) 

In the example 1, the honeycomb structure object (honeycomb filter) was acquired like the example 
1 except having used the cordierite-ized raw material and ostomy agent of the presentation shown in 
Table 1 and 2. 
[0074] 

(Evaluation result) 

With the honeycomb structure object of the examples 1-10 which carried out 2-3.5 mass section 
addition of the foaming resin [ finishing / foaming / as an ostomy agent as shown in Tables 2 and 3 ], 
the average pore diameter of a septum was 16.0-34.6 micrometers, and porosity was 55,5 - 72.0%. 
Moreover, pore distribution of the acquired honeycomb structure object was filling said conditional 
expression (1) and the conditions of (3) with any example, as shown in drawing 4 and 5. Moreover, 
the conditions of these relational expression are filled also with the honeycomb structure object of 
examples 1 and 7 using comparatively coarse talc and a silica raw material, and it guessed for 
foaming resin [ finishing / foaming ] to expand within a septum immediately after shaping. 
[0075] on the other hand, example of comparison 1- manufactured using graphite, and PET and 
PMMA as an ostomy agent — pore was unevenly distributed in the interior, and as shown in drawing 
4 and 5, said conditional expression (1) and neither of the conditions of (3) was filled with 4 or 6 
honeycomb structure objects. 

[0076] For this reason, when the property of the honeycomb structure object of this porosity was 
compared, as shown in Table 3, the honeycomb structure object of each example had collection 
efficiency higher than the honeycomb stmcture object of each example of a comparison, and the 
uptake pressure loss was low [ compared with the honeycomb stmcture object which has the 
comparable porosity of each example of a comparison with the honeycomb structure object of each 
example, the average (X) of a primary component magnitude spectrum and a secondary component 
magnitude spectrum was small, and ], as shown in drawing 5 . Moreover, through each honeycomb 
structure object, as shown in drawing 6 , the inclination for a soot uptake pressure loss to become 
small was accepted, so that the average (X) of a primary component magnitude spectrum and a 
secondary component magnitude spectrum was small. 

[0077] On the other hand, although the conditions of said conditional expression (1) were filled with 
the honeycomb structure object of the example 5 of a comparison using a very coarse silica raw 
material since a part of silica particle appeared in the septum fi"ont face and it formed pore, an 
average pore diameter is 35 micrometers or more, and the conditions of said conditional expression 
(3) were not fulfilled. For this reason, with this honeycomb structure object, collection efficiency 
became very low with 65%, and the soot uptake pressure loss also became very large. 
[0078] Moreover, said conditional expression (1) and neither of the conditions of (3) was filled with 
the honeycomb structure object of the example 7 of a comparison manufactured using the non- 
foamed foaming resin to which it foams above 80 degrees C, but since porosity was very as low as 
44.4%, the soot uptake pressure loss became very large. The Plastic solid hardened this by gelation 
of a binder at the desiccation process, and since resin was prevented fi-om foaming expanding [ non- 
foamed ] within a Plastic solid, it was considered. 

[0079] Moreover, with the honeycomb structure object of the example 8 of a comparison which used 
together and manufactured the graphite 10 weight section and the foaming resin 3.5 weight section 
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[ finishing / foaming ], since porosity became 75% or more and AISO static reinforcement became 
very small, it was not able to set to the fixture for measurement of a soot uptake pressiu'e loss. 
[0080] 
[Table 1] 
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[0081] 
[Table 2] 
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[0082] 
[Table 3] 
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[0083] 

(Example 11) 

In the example 1, the honeycomb structure object (catalyst support) of size:phi229.0 
mmxLl 52.0mm, septum thickness:300micrometer, and eel consistency :46. 5 eel / cm2 was 
manufactured like the example 1 except having not performed the process which ****** a through 
tube. 
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[0084] 

(Example 9 of a comparison) 

In the example 1, the honeycomb structure object (catalyst support) of size:phi229.0 
mmxLl 52.0mm, septum thickness: 3 OOmicrometer, and eel consistency:46.5 eel / cm2 was 
manufactured like the example 1 except having used the cordierite-ized raw material and ostomy 
agent of the same presentation as the example 1 of a comparison shown in having not performed the 
process which ****** a through tube, and Table 1 and 2. 
[0085] 

(Evaluation result) 

When a high specific-surface-area alumina and 500g of platinum system oxidation catalysts were 
supported on each acquired honeycomb structure object and having been considered as the catalyst 
object, with the honeycomb structure object of an example 1 1, emission-gas-purification 
effectiveness was as large as 93%. On the other hand, in spite of having supported a high specific- 
surface-area alumina and 500g of platiniun system oxidation catalysts with the honeycomb structure 
object of the example 9 of a comparison similarly and having considered as the catalyst object, 
emission-gas-purification effectiveness was small compared with the honeycomb structure object of 
85% and an example 11. 
[0086] 

[Effect of the Invention] As mentioned above, according to this invention, the porosity honeycomb 
stmcture object which can attain effectively improvement in collection efficiency, such as a soot, 
improvement in the purification engine performance by deployment of a catalyst, reduction of 
pressure loss, and protraction of uptake time amount, as a result can improve the erosion limitation 
and Also static reinforcement at ttie time of filter playback can be offered. For this reason, it is 
suitable especially as emission-gas-purification means, such as a diesel particulate filter and catalyst 
support for emission gas purification, 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the septum in which how to measure fault porosity 
distribution is shown. 

[Drawing 2] It is the graph which shows an example of the fault porosity distribution searched for by 
the approach shown in drawing 1 . 

[Drawing 3] It is the graph which shows the result of having carried out the Fourier transform of the 
fault porosity distribution shown in drawing 2 by each series. 

[Drawing 4] It is the graph which shows the relation between porosity and a length-of-developed- 
blank ratio by each example and the example of a comparison. 

[Drawing 5] It is the graph which shows the relation between porosity and the average (X) of a 
primary component magnitude spectrum (S) and a secondary component magnitude spectrum (F) by 
each example and the example of a comparison. 

[Drawing 6] It is the graph which shows the average (X) of a primary component magnitude 
spectrum (S) and a secondary component magnitude spectrum (F), and relation with a soot uptake 
pressure loss by each example and the example of a comparison. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the septum in which how to measure fault porosity 
distribution is shown. 

[Drawing 2] It is the graph which shows an example of the fault porosity distribution searched for by 
the approach shown in drawing 1 . 

[Drawing 3] It is the graph which shows the resuh of having carried out the Fourier transform of the 
fault porosity distribution shown in drawing 2 by each series. 

[Drawing 4] It is the graph which shows the relation between porosity and a length-of-developed- 
blank ratio by each example and the example of a comparison. 

[Drawing 5] It is the graph which shows the relation between porosity and the average (X) of a 
primary component magnitude spectrum (S) and a secondary component magnitude spectrum (F) by 
each example and the example of a comparison. 

[Drawing 6] It is the graph which shows the average (X) of a primary component magnitude 
spectrum (S) and a secondary component magnitude spectrum (F), and relation with a soot uptake 
pressure loss by each example and the example of a comparison. 
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[Drawing 4] 
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[Drawing 5] 




oo 



8 



8 



8 



8 



9 



9 



S 3 3 3 



3 



[Drawing 6] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



7/5/2006 



JP,2004-000901,A [DRAWINGS] 



Page 3 of 3 



i m 

S3 

o X 



loO 
o 



Ox 



i 



S 



5 



s 



3 



[Translation done.] 



http://v^rvvw4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



7/5/2006 



3P 2004-901 A 2004.1.8 



(19) B»a«»if gp) (i2)ii 13 4f i¥ S(A) (iDitfpaja^iHs^ 

4tM2004-901 
9>2004-goi/0 



(51) Int. CI.' 


F 1 






X— -^3— K (^%) 


B01D 48/00 


BO 1 D 


46/00 


302 


3G090 


BO 1 D 39/20 


BOID 


39/20 


D 


3G091 




BO 1 J 


35/04 


30 1 E 


4D01 9 


B O 1 D 53/94 


BO 1 J 


35/10 


30 1 F 


4D048 


B O 1 J 3S/04 


C04B 


38/06 


H 


4D058 


■ 




(^ 16 M) «l«MlCjR< 


(21) ttiJB$-^ 


4tS2003-3433 (P2003-3433) 


(71) ajPA 


000004064 




(22) m^H 


^^15^1^90 (2003.1.9) 








(31) ^5fe^t^5I^-^ 


If 112002-97400 flP2002- 97400) 






(32)«5tB 


2F^14^3^29B (2002. 3.29) 


(74) A 


100088616 




(33)ff5&tl^SS 


B*S(JP) 


(72) 5IHJ# 




— ^ 






















(72) mm 


























(72) mm 












g^m^^Mm^WE^HBX 2 H 5 6 4 
















Fj^r— A (i 


^%) 3(X)90 M02 





(54) ^rL9>'N-;(7A«l@ff 



C57) 

^3 Jt ^ •^fflRl#:5.0^T V ;^ ^ X y rJ' 5i JK* |RI± $ «^ t :{i«-e ^ ^ #?L®^^ - A 

n-T'-f h «:±^:53't L, :^?L^5 5 ~ 7 5 %^ ^:^^?L# 15-3 

Lr>0. 3XP/100 + 0. 91 (1) 



(2) 
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[m^M 1 ] 

a-r^ J^y^ b^ifig^t ^lims 5-7 5%> ¥:^^?LSl 5-3 5/^m(7)#?L 
^|!gS<7?^?L;i>^ TIB^#^ (1) ic^l-^^L^-^^^l-^ii: ^#mti-^#?LS^^- 
Lr>0. 3XP/100 + 0. 91 (1) 

r±l£^1^^ (1) *^ Lrti. TIE^^ (2) KJ:y)^i^htii>^i^&mM^it^Mm 

^ o J 

Lr = Lo/4 (2) 

r±ie5Sc5^ (2) ft'^ Loti, g®ffi?ifl!lS^*rfflv>, PIISgffic7)^^(7) 1 0mWrK'O\,^ 

^ L r fi. ^:Kjjg|ig$Jt«r^i*-rSo J 
[ffi^:^ 2 ] 

X<-3 axp/l 0 0 + 2 8 (3) 

r±ie^#^ (3) 4'> X{i> TlS^fc^ (4) RV" (5) >5^t>**!) ibtta-:^^^?-^*!^ 

(F) t. r.^^^^mm:^^^' h )v (S) t <^¥:^fit-e^^o tfz. Pii. tK^I 

1^4] 

F= VXsRe(l)'+Xsio,(l)' (4) 



r±IB8Jc^ (4) Fti^ TISgEJfe^ (6) i^^\^^X. k = l t L;t^<^— 

hJi^^^^fe-To t/vi. Xs R . (1) > >^?>'Xs I m (1) {i> Tia^i^^ (6) 

[^5] 

. S = VXsRe(2)^+Xs,™(2)2 (5) 

r±iBiS:^ (5) s{i> TiB^jfe^ (6) jr;fev^T^ k = 2 1 Lfzm<D-^^m^mm 

7.^^ hJW^atol-o Xs R . (2) ^ :5lC^Xs i „ (2) {±. TIB^I^^ (6) 

[1^6] 

Xs(K) = gx(n)(oos||.n-ism||-n) (6) 



(3) 
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[±tm^^ (6) "t-, Xs (k) imwiy-v j^^^^mioL.. kii^^^tm^-to t 

mK 2 5 6 ^mLfcm<D^$mW.i:^i^-ro ttz. X (n) fi. ^ta^£Sn~ n+ 1 ^-c 

o 

[0 0 0 1 ] 
[0 0 0 2] 

mn^m^-r^ms:^£^WLtLx. ^'^n^^^-n^^mTk^'^mmiim^^^^^xy^^^^ 
[0 0 0 3] n^^i. miM<^¥^BK J: y) itm (bitfzm^<^Mmi^m-r ^ 

LT. ±m^^m^ll^<D^lim^tLX. HC^NO X ^:9•^1-<i.M^^±i^t$■*/c/^ 
[0 0 0 4] i:^;5>-t?. ^^#?L^^>-:^ Alt3i#H^oTti. 7 ^ - t LTOffl^ 

[0 0 0 5] Mi^s y ^ t LX<omMXii. ^'f ;^^-ff^B*^C#?LK/^-*A^ 

[0 o'o 6] m:^. mmm^f^t LX(om^xii. ia^. m:»':^mt^m^xy)i^±^^^ 
mMi:mw-r^u^^^^i^fix\^^^o 

[0 0 0 7 ] ifz. 'fprtL<7)ffli^icj3v^-c4>. i&mm'{tRz/mtiiti1t<Dmw-A^?k^>r^ --if 

[0 0 0 8] dcTji 9 ^gmt:ij;&cs^< > mM<D^^i^^^^^^^mxmmL 




(4) 
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[0 0 0 9] «^Jx.^f^ S^ff-XUli-^t. llSaffitwMP-r*^?LOJt^ffia (Mm* /g 
) ^<7>y^ }V^~UMKi5if=hU'^m.^ (li/xm) t^. 1 0 0 0M+ 8 5 N^5 3 

[0 0 10] t;J^t. :i<7)/^:=.:^ Am^'t^ii. ^ ^<D-t9 ^ y ^ :^WM<Dn 

B#M<^)SS!'^b^ it'fbttHg<7>lR]±. Sc^"i±:dii^o^fi;Miv>o7t:g^*^ 

[0 0 12] itLlcMLT. n-T*^ ^<k]^.^is|•^::^ ii?L^r!) t LT. :t^^M i ^ 

t^^MVfzWM^^^^X^ PIIM^®<^^?L«-^ 4 0 ~ 1 0 0 //m<^:*C?HiML 
5-40// mc75/h?LO^=gr 5-4 O^t L;t3-7"'Y ^•y-f h 
:fcE2) *«^^$tt"Cv^So 
[0 0 13] t/5^L. ^cD^^^* A;jt3t#'b> PgM^#:<75^?L^i;^-r ^Pg^^tia t^H P 

^mmm^t^-^^ <%%-^£mtm'^'bm(:>^ti:i!}--'2tzo Mt-> ^oj: ? ^^f^m^m^-t 

[0 0 14] tfz. PMMA. ¥ET^<r>^\F^MJh<Di^^m^m\'^xm^^\^fz^^=.iJJ^m 

it^-cb, ±fEllI«. PiM^ffilc|§p-r^^?L*±il'^'5rv>cD^«a^^-r^ . 

[0 0 15] 

[#i^:S:«i] 

#ff|=^2 7 2 6 6 1 &^<^m. 

mwxm 2 ] 

#P§¥9 - 7 7 5 7 3-^^IR 
[0 0 16] 

[^0^>ii^'^?*LJ: -9 i:i-SifM] ±^(Dnm\^^^^J:^n^fzii<DX:h^ . 7.- 

V^<Dm^n^(Dm±.. MM<^^Mffit^ J:^#'fb14^(^[p]±^ l^xf^ 

[0 0 17] 

{m.m.^mm-thtzib<D^wc\ ^%m^\t. ±T/L<Dmm^m^-t^^<^m%'Ltzf^^ 



(5) 
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[0 0 18] fiP*»^ ^iclilig H J: *L , =i-r^ V^±m^t :^?L^5 5-75 

%> ¥^:^?LS 15-35 // m <7) # ?L S -b 9 ^ y ^ x^^h^ i>^^(DMM^M^^ 

A:^it#-e$,o-c. ^mf^^<^^^i^K Tie^#^ (1) mr. r^#^ (i) j 

[0 0 1 9 1 
7 ] 

Lr>0. 3XP/100+0. 91 (1) 

[0 0 2 0] r±ia*^*^ (1) L r ti, Ttm^ ( 2 ) (i^T. r^^ ( 2 ) 

J t v> -9 ,r t 2> o ) J: >9^«i>t>tL&¥±lJ®lig?Jt«r^^-r&o Pfi. 
[0 0 2 1 ] 

Lr=Lo/4 (2) 

[0 0 2 2] r±iE^^ (2) Lo{i. ?flij5E^^M*/^> mmwm<7y^M(D 1 

(3) (likT. r^#^ (3) J t\^^d ^tTb^^ho ) lc^-rWf«^?L:9-*'Sr 

[0 0 2 4] 
[^9] 

X<- 3 3 X P/ 1 0 0 + 2 8 ( 3) 

[0 0 2 5] r±IB#fe#^ (3) Xti> TlSit^ (4) RXf (5) (J^iT. -^tt-f-'tt 

(4) J . r^fc^ (5) J t^^^ ^t^^^^o ) 35^^^*i>^>tL:g,-:?^fiJo:9'Jgipi>!.^ 
h;v (F) t> hJi' (S) <D^i^m-r^$}^o ttz. PJ±. ttflS^^ 

^ (1) (om^tmUKLx^tbtbii^^ji^tMrn-r^o j 

[0 0 2 6] 
[^10] 

F= VXsRe(l)'+Xsi»(l)' (4) 



[0 0 2 7] r±IEm^ (4) 4^. Fit. Ttm^^ (6) ic^SV^T. k=l t Lfzm<D 

-^^^^mm:^^ii^ ^;^^r^fe^o Xs « . (i) ^ ^^Ks i „ (i) Tie 

(6) li^v>T. k = 1 i: L;l:l^<7>l^^05i:it^tl5^^i^-rtt^-ro J 
[0 0 2 8] 

[^11] 

S = VXsRe(2)'+Xsi™(2)2 (5) 

[0 0 2 9] r±IB^^ (5) "t-^ Sfi, Tie^l^^ (6) tc^v^T. k = 2i:U7t:^<0 
-:^fife:9'SiIiS7.^iJ' hJV^^-h-to 4 7^r. Xs R . (2) . :!SlC>^Xs i „ (2) li. TIB 
^J^^ (6) IC*5V>T, k = 2 LX:l^<^)*|@CggtJt^tB^^tL■€■'*t^•ro J 

[0 0 3 0] 

[^12] 



(6) 
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255 



Xs (k) = Z cos — • n - J sin n 



256 



(6) 



[0 0 3 1 ] r±IB^^^ (6) Xs (k) fi^t![-7- V J^^^^a^L, k fi^^ 
^^t>-ro tfz. nfi> 0 ~ 2 5 5 <7)Si&T-* , HIMBr® ^rRIMS^®^ (n = 0) -d^ 

hm^^\^^mK2 5 6'd'mLfzm<o'd'$\mW'^^^-ro ttz. x (n) \i. ^$mw.n 

[0 0 3 2 ] *^^Hi3V^T{i. PiM<^0?^ 3 5 0 //mJ':iTi:-r&^i:/6^$f t tv^o t 
Tt, 4 0 -8 0 0"Clli3tt^f*^§I#^^. 1. 0X10 

- " xviiiT t-r ^ ^ ti}^-c^ ho 

[0 0 3 3 ] 

[0 0 3 5] ;*:^§gn^v>T. PilM<7)afefifc^7t-& n-x ^ a^^^ @B|d], i^BElpJ. « 

[0 0 3 6] tfz. 5|s:^§gtc^v^TJi^ /n^3!7 i^^jt#<^filii*^ :^?L^5 5 - 7 5 %, 
^y)i^tL< l±^?L^6 5 - 7 5 %<^im:^?L^-b9 ^ y ;^ -C^tfig ? tl^o 

[0 0 3 7] ^?L^*«5 5 %5ic?i-e^>2> mm^:js\^hm:^^:^i^M-rh^ik^^^^-x^ 

[0 0 3 8] tfz^ :*:§|^tci5V>Tfi, Z.<D^lLM-i^^ ^ ^ ^ ^(^MMK^^-t^^^Li)^ 
. ¥*I)^?L# 15-35;/ m<7>4><7)-e^;g>o 
[0 0 3 9] ¥:^:^?L#Ji»n 5 /i m^mx- i> :S> t . MMM^HM < ^J:^ i><0(7>. ^DMJEJi 

[0 0 4 1 ] itLtCj:l9, ik^?Lft^. ymmWnmm:^^i^^ <^j:hfz 

<7)^?L^ ^1- S PiS ^ffi H □ i- 2, ^?L<^ tU-^/^^'^ ^>fztb. M^^K l±t) m^^ikW. b 

. X (Dm-X'^un t tzmM<7)^m\] m^<Dmi^ j: o t?;?j:^«j mt^^ ^ 

^^ffi:< LT'b. «*?iJ5^^ ^t*^H^ mtm^. ^ia'EE;t7ii^t^ov>-C^^'5:#'l4«-# 
[0 0 4 2] i^^<7)#'?Lg^N-7t?Afl|it#lii5»t-g>Pi#(i:> M^^^ J?$:&lRl<^»f^^?L 

T-^VX^J'X'f y^5^Jg^ 4t^?;!I^^ ^'fmtg. ^ti^^. ;R 1>'M* ^ M t O 7^ 



(7) 
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[0 0 4 3] iP^. HfrlB^#^ (3.) <7)^#^^^|;^:-r/^-;& A«it#:fi. ^^^^im^^ 

[0 0 4 4] ^icL-e. ttie^j^^ (6) ^K^-rmmw^-:^m::^nz>mm%^u^^M\i 

^ ^3iEMm^^^0 (SEM) twj: I9iiy$g-t-^i t^^s-e^^o :ir#6<Jt^ti> t-f. ^N-:* 
A:^ai#0|!gS»fBn$rf^^ 1 0 O^^-CH^L. -eoM^r'- iJ' «rii^^v 7 h-ca-fifi-fk 

Jw. Mg^^^lPjH 1 mm<^||li-C^ Bf®*PiMJ?^:&|6]J^ 2 5 6^t!lL> :9-«lJ ? n/c^if 

*7t»fe^?L^^5^^X (n) 0-^J$r> 1213 ic, m2 \z^-rmm%ll^^^X (n) 

[0 0 4 5] :lf>^m\^i^^^X\t. ^^-*A^3t#<7?PgSJ??^ -trJi^Btfe, -t;we-yf-#. 

[0 0 4 6] ttz. /^-*i^;^it#<?5#?Lg<^Pili^;^ M^S^^ii^LTtt^#^-r-2>C:i: 

75)St^^;2)o LTffiv^^li'^lcfi, -fe;v^j^li6 ~ 1 5 0 0 -fe;w/-r ^-f-* (0 

. 9 - 2 3 3 -tr;!^/ c mM ^ Pg^coJ?^ fi5Q~2000A'm (lt»2~79mi 1) co 
:S$f4> ii^{±^ 6 0 ~ 3 0 0 mm. L < 1 0 0 ~ 2 5 0 mm-e$>^ o 

[0 0 4 7] i^t. mnum^kt. ^mm^-^nx'^x^^ is^t*. SJtM«*wi-& 

. S i /A 1 0m±<7)'bO;6^'$figiiffli/^^tL^o Jr#S*)t^{4Z SM- 5 s USY. 

[0 0 4 8 ] M^fi&^3-^i^^^*A^fi^#^ca^s^f ^■^T'b J: <. mmmi:^ 

[0 0 4 9] 5^s:|&§§tc*3V^Tt4> |!i^^#twOV^Ti^-j5j^?L^^*^ ItFi&L^tJ:^ 
mM(7yT^ y:^^-r^ y i^^m^fi^U-r^^tTb^-^^^o ^JfeoT, PiMJ?;Si*3 5 0 

'Kia'^ ^ ^ «^ yi^'C § & o 

[0 0 5 0] f7t> :i|s:^5!0/Nr:5{7A^it#{4, m^Mmn^(D^lL^'B^r^^Ut L 
n-T'-f J^^-f h'fl:Mv^rga#U!&V^^?&^<JS^(7)^ffe^||^^>/^SC:t-C% 4 0-8 
0 0*Ct::*3»t^^l^§I'^it7{)n . 0X10" * /'CmTt "TS i i: > ^za-Kffl^l^ 

[0 0 5 1] ^^mi^^^^X. ±j^Lfc^^l^^t-t&:fomtLXit. n-T'-f J^7>r h 



(8) 
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[0 0 5 4 ] ^7t> ^^^ggn^v^Tfi. M^lMt LX, mLi£. 

[0 0 5 5 1 itc. ^Mm^<o^f^mmij^jm t Lxmmxm\^^ hfi^m^i^n. 3- 

■*&^:i::6s|if 5 L < ^ 1~3. 5 ^SgU-^^ i «9 0i Lv^o 
[0 0 5 6 ] ^?&^<i?^cO^?feWI§<7)-^;t«^so. 5®»^*MX'*&2:> ^?L^76^*5 5% 

5|cTii:'5^^)#^>tL-^./^-3i;A#it'f^^<^£Ei^^i^:6S:^i^ <'5r2>o ^^&^.^<^^ffe^ll 
[0 0 5 7] M^^^ if'yVyA t|&?S^^(^)^mWBSS:#ffli-2>^'^t^*± 

[0 0 5 8] t^isv^TJi^ dO-ftfet^^M t LT^ I: Kn y a ejl'^ 

;u-t;vn — ^ f-;v-t;vn — t Kn^->jc-9^;p-t;vn-;?.^ :^ 

[0 0 5 9 ] 

[0 0 6 0 1 

(1) ^?LO¥:^?L# 

[0 0 6 1 ] 

( 2 ) ^?L$ 

>f 9 -f h JtS 2 . 5 2g/cc.i:tT. ^^i^^?L#li>3^^. :^7L^^ft#t;t 

O 

[0 0 6 2 1 

(3) ¥:^SI3:g?jt 



(9) 
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Sli5?(^¥:^-fit (Lo) ^(D^i^m^^^ (Lo) ^H^S ? O 4 "Cg^ LT^ 

^mm&^it (Lr) ^^fefco t;t. Jtf£^?L^^;t »9 ? Jtli. C:<?>Ti^ 

[0 0 6 3] 

(4) M^?L^<7):^-ti (-:^BE;^mii;=^^i^ h;^ (S) h^w ( 
F) <D^m$. (X) ) 

A^Mf^^i: Lt^Io ^<0^<k. 3 0 0 m m<Dm&^m-^:H\p]K 2 5 6 ^t!)L. 
^ttTt^lI^ (n~n+l) t:ii3tt2.^?L^^OB«it^*ia2 H^l-J: ^ tcPiMaBja^ 

^tT> Ja^s^ (n) =1, 2<oi^t Lx^'ii&<omm^^^ v)^i^is(>. ^n^ett—^^^ 

^m^^:^^^ h (S) . RX/-^^^^mm:^^i^ h (F) tLfzo M^kK^ ittf)<7> 

[0 0 6 4] 

(5) . 

fz/^=.:^ AmMm-. — ^B#M (2:9-) ilii^-iJ:. ^ l^-^^ tt^ ;^ 

[0 0 6 5 ] 
[j^ 1 3 ] 

(W* -W^ ) / (W ) X 1 0 0 (7) 
[0 0 6 6] 

(6) 7.- h«ftJEJi 

^^mMR^itmrnx^hfifz^^-A AMik^iom^mK. p^^^, 1 3 ommc^v 

^*Afl|jt#;i>«;^- ^^^t*L7^:Jbti§-e^ 2. 2 7 Nm' /m i n<7)^^Sr-3iEL^ 7 -f ;V' 
[0 0 6 7] 

(7) m-ff::^mm^ 

^%mn:^xf^mmx'^hiitz^^-ijj^mm.m^m.M^mn\.tzmmi^^:< 

>' V y-^-^ h (Dmif:^ ^y^=-ij j-^m^(omwkm^'M t. mMWKmxm<Dmif ^ f <^ h c « 

JSB 1, ^lC;^ftll^S£#iiiit^<0#^:^*;^4'<7)HC«Sj^B 2 ^rii^L^ lOOX (B1-B2) 
[0 0 6 8] 

(*ifi«^J 1 ) 

U 1 t-^-f¥:^3&#:^i:''*S:S^*<?)^ ^V^' B :45//m) , *;t'J^' (10^ 

m) > r)V^i- i^i^m.^: bfim) . TKm-fbr^P^ --^A 3 ^ m) ^ S?/ 

»->U*B (¥J^3fe![#: 4 0;/m) ^2t::^i-J:9 ^)l^^B 4 0®«%^ 

2 0 ®fl:%> t;v5 1 4 Sfi%, zK®?<kT;i^^ a i e Mfl:%. -^iii-^'; *b i 

[0 0 6 9 ] :^v^-e, ^2 ii^i- J: 9 co^^-r-f^^^ h-fbJi*^! O 0®«fBt^M 
2^S^. t KD^iy/n hf;!/^ f-;Hr;vn-;;^ 4 9 "^^ >; ^^ji? U 51^ 0 . 5^ 



(10) 
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[0 0 7 0] :^v^-e. lfS^^<om^ ^Jil^^-e^^L^ m^<0^^ 

[0 0 7 1 ] :?>cv^-e. ^KD^-^^-^ ^^(^^-Bi^Kiiif^M^^i^^ m^<7)m.^<o :=i ~ r 

[0 0 7 2] 1 4 2 Ot:s 4^W. MbS;LT. -^--^X : ^ l 4 4 mmX L l 5 2 

mm> Pg^iP^ : 3 0 0//m^ : 3 0 O-bJV/ inch' <D/^^*Afl|^t# (/n- 

[0 0 7 3 ] 

mmM 2 ~ 1 0 > s-c^Jtie^^j 1 ~ 8 ) 

[0 0 7 4] 

^2. 3 tc^-f J: -7 ^Cii?L^Jt LT^?&^.^<^)§l?&^tIi=gr. 2-3. 5®a»inL7::* 
ia^J 1 ~ 1 0<?)/^-Jt7 A;^it#-CJi:^ PgS<7)^:^^5L#;6^ 16. 0~34. ^ fixti^ ^ 
?L$;d«5 5. 5 - 7 2. 0 o t 7t> i/^-f ^^<7)^ii^^J-e'b^ # ^tLTt/^:^.* 

it#<59^?L:9-5<fr;6^ 13 4 :5t?^~5 t^^-T J: 9 hiTIE^^t^ (1) Ikt^ (3) (^^#^Tnl7t: 

[0 0 7 5] ^^^^lML^ m\Mh LXi^'^yr-fh. PET. 2^0^PMMA ^ffiv^Tta 
i-^tc. tfrlB^#^ (1) (3) (r>\^'ffl<7)^i^iimfz^^j:^^^fZo 

[0 0 7 6] :L<ofzib. msK^i-^di^. #*^lB^^Jc^^^-:«/A^at#■^^i^ ^itmncD 
3i^^-rx^i^> ^^mm<D^^=-:^ 2^mjki^<r>:)j-)bK #jtie^jc7)>'N^*A«jt#J: >{>> 

[0 0 7 7] ^^-^KU^^-yV :^WM^m^^fzitUM5<0'^^:=-i!}^mi&'P^Xii. -> U 

*e^o-fP/{)«RlMgffit'3^tLT^?L^?i^)ieL7t7ti?). -irie^f*^ (1) (D^^^mfzL 

fzi!)K ¥*^J^?LS:i^^3 5 //mJ^l±-e^ j^^oMIE^^t^ (3) <D 0k1^ Hm fz ^ ^j: -i^ tz 

[0 0 7 81 s ox:iik±x^^'ri>^^M<o^Mmm^m\f>xm:^Lfz}tmm7 <D 

/N- :^;i^^tit#T-^i. miE^#5^ (1) (3) (^v^T ^<75^#!brnS7^:?-f. U^^'b^ 

^5t-r (^) * ^ *t i6 # X- lb 7t o 

[0079] tfz. ^9yr^ h 1 o&tut. ^mm^<D^Mmm3. bm&^t^f^ 

[0 0 8 0] 
[gl] 
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[0 0 8 2] 
[^3] 
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[0 0 8 3 ] 

(^IMMl 1) 

: ^ 2 2 9 . 0mmXL15 2. 0 mm^ FHIiJ? : 3 0 0 m> ■tr;P?g=E : 
4 6. 5-tr;^/cm' <7)/n^:^ A^it# ^mitt^to 
[0 0 8 4] 

(iki^^nj 9 ) 



(14) 
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1 UT. X : ^ 2 2 9. 0 mmXL152. 0 mm> PgSJ¥ ^ : 3 0 0 m 

[ 0 0 8 5 ] 

[ 0 0 8 6 ] 
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